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MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

Pabouast nporpamma aucumuimHel "HaHoCTpYKTYpB! 1 HAHOKIACTEpH!" 10 HAIPAaBICHHUIO OATOTOBKH
(cnenuanbHocTn) 04.05.01 "dynnameHnTtanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IpoQuiI0) XuMus cTp. 2
matepuasioB ®I'bOY BO «Uenl'Y»

Conep:xanue

1. Llean ocBOEHUS TUCITUTUTNHBI

2. Mecrto nucuuminsbl B cTpykType OITOIT

3. Kommnerenuuu o6ydaromierocsi, GopMupyeMbIe B pe3yJIbTaTe OCBOCHUSI TUCIIATIITUHBI
(Momyist)

4. O0beM AUCIUTIUIAHBI (MOTYJIs)

5. CTpykTypa u cojiepKaHue TUCUUTUIUHBI (MOTYIIs)

6. ®OHI OLICHOYHBIX CPEACTB

6.1. IlepeueHb BUOB OLIEHOYHBIX CPEACTB

6.2. TunoBbIe KOHTPOJIHHBIC 3aJJaHUSI K UHBIE MaTEpHaIbl JJIsl TEKYILEeH aTTeCcTalluu
6.3. TunoBbIe KOHTPOJILHBIE BOMPOCHI U 3aIaHUs JUIsl TPOMEXKYTOUHON aTTeCTalluu
6.4. Kputepuu onieHUBaHUS

7. YuebHo-MeToAn4YecKoe U MHOOpMAIIMOHHOE 00eCIIeueHue TUCIUTUIUHBI (MOTYIIs)
7.1. PexomenayeMas aureparypa

7.2. Ilepedenn pecypcoB HHPOPMAITMOHHO-TEICKOMMYHUKAITMOHHOH ceTu "MuTepHet"
7.3. Ilepeuernr nHGOPMAITMOHHBIX TEXHOJIOTHI

8. MaTepuanbHO-TEXHHUECKOE 00eCTIeYeHHE TUCITUTUTNHBI (MOTYIIS)

9. Meroaunueckue ykazaHus JUIsl 00yJarommXcsl 0 OCBOCHUIO AUCIIUTUIUHBI (MOTYJIs)
10. CriennanpHble yCI0BUS OCBOCHHMS TUCUUIIIIMHBI O0yJarOIUMHUCA C
WHBAJIUJIHOCTHIO U OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI

© ®I'BOY BO «Yenl'V»




y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucumuimHel "HaHoCTpYKTYpB! 1 HAHOKIACTEpH!" 10 HAIPAaBICHHUIO OATOTOBKH
(cnenuanbHocTn) 04.05.01 "dynnameHnTtanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IpoQuiI0) XuMus ctp. 3
matepuasioB ®I'bOY BO «Uenl'Y»

1. IEJIX OCBOEHUA N CHUITJINHBI

PaCCMOTpeTI) CMCXKHBIC MCKIUCITUTITIMHAPHBIC HpO6JICMI)I B 001acTH (I)I/ISI/IKO-XI/IMI/II/I HAaHOKJIACTCPOB U HAHOCTPYKTYP.

PeSyJ'ILTaTLI O6yLl€HI/I$[ O AUCUUIUIMHE HAITpaBJICHBI HA JOCTHXKCHUC NHAUKATOPOB!:

VYK-1.2. Mcnonb3yer KpUTHYESCKUIA aHaIH3, CHCTEMaTH3aLHUI0 H 0000meHHe MHOOPMALIUH JJIsI PEIICHHS IIOCTaBICHHBIX
3amayq.

IIK 1.1 CocraBnser 00U MIaH UCCIACTOBAHUS U JCTATbHBIC TUIAHBI €0 OTACIBHBIX CTaIWH, BBHIOMpAET
9KCTIIEPUMEHTAIIBHBIE U PACUETHO-TEOPETUIECKUE METO bl PEIICHHS TTOCTABICHHOH 3a/1auH, HCXOISI U3 UMEIOIINXCS
MaTepHalbHBIX U BPEMEHHBIX PECYPCOB.

2. MECTO JUCIIUIIJIMHBI B CTPYKTYPE OIIOII

Iuxn (pazzen) OITOIT: | F1.B.1.]IB.01.02

2.1 TpeOoBaHus K NPeABAPUTEIbLHOI IIOAT0TOBKE 00y4aroIerocs:

MartemaTtuka

OO011as 1 HeOpraHU4YecKas XUuMHsI

dusuka

Ananurhdeckas XMMUS

XuMHUeCKask TCXHOJIOTUS

XHUMHKO-TEXHOJOTHYECKas IpaKTHKa

OpraHuyecKkast XUMUs

Kpucramnoxumus

dusnyeckass XuMus

OCHOBEI XUMHUH TBEPAOTO TEIa

KOJ'IJ'IOI/I,IlHaH XUMUA

BbICOKOMOIEKYISIPHBIE COETUHEHUS

CTpOCHI/Ie BCIIECTBa

2.2 TuCUMIUIMHBI M PAKTHKH, 1J151 KOTOPBHIX OCBOECHHE JAHHOI TUCHMIIIUHBI (MO1YJIs1) HEOOXOTUMO KaK
npeauIecTByIOLIee:

[IpennumniomHas npakTuka

HOJIFOTOBKa K IpoUCaAype 3alllUThI U 3alllUTa BBIHYCKHOﬁ KBaHH(bHKaHHOHHOﬁ pa6OTBI

Oco0eHHOCTH CTPOCHHUS BellecTBa (HayYHbIH CEMUHAP)

3. KOMIIETEHLIMU OBYYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIETATE OCBOEHUSI TUCLIMTIINHBI
(MOZY.JIA)

YK-1: Cnioco0eH ocymiecTBJIsITh KPUTHYECKHI AHAIN3 NPO0/IeMHBIX CUTYallii HA OCHOBE CHCTEMHOI0 IO/1X0Aa,
BbIPA0aTHIBATh CTPATErUIO ACiCTBUI

3HaTh:

KakKum 06pa30M OCYHICCTBIIACTCA MOUCK I/IH(bOpMaIII/II/I W CHCTCMHEBIN aHaIIN3.

YmMmernb:

MPUMCHATH CHCTEMHBII aHaTN3 IIpHU OCYIICCTBIICHUH IIOUCKA JIUTCPATYPhI.

Baanern:

CUCTEMHBIM U KPUTHYCCKHUM MBIIIJICHHUEM IIPU PCILICHUU ITOCTAaBJICHHBIX 3a1a4.

IIK-1: CnocofeH niianupoBaTh padoTy U BbIOUPATH aleKBATHbIE METOAbI PellIeHUs] HAYYHO-HCCJIe0BATEIbCKHX
3a7a4 B BLIOPaAHHOM 00/1aCTH XUMHHU, XMMHYECKOIl TEXHOJOIMH MJIU CMEKHBIX ¢ XUMHUEH HayK

3HaTh:

CnocoObl MIaHUPOBaHUS U IPOBEACHNS HAYIHO-HCCIIEI0BATEILCKUX PadoT;

YmMmern:

CTaBUTh LU U 3aa91 HAaY4YHO-HUCCIIECA0BATCIIbCKUX pa60T;

Baanernb:

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU

YUPECKACHUE BBICIIECTO O6pa30BaHI/I${

Y

DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

Pabouast nporpamma aucumuimHel "HaHoCTpYKTYpB! 1 HAHOKIACTEpH!" 10 HAIPAaBICHHUIO OATOTOBKH

(cnenuanbHocTn) 04.05.01 "dynnameHnTtanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IpoQuiI0) XuMus ctp. 4
matepuasioB ®I'bOY BO «Uenl'Y»
[MpakTryeckuMHU HaBBIKAMH CO3JJAHHS TIPOEKTOB TI0 TPEITI0KEHHON TEME.
B pe3yibTaTe 0cBOeHUS JUCHMILIUHBI 00yYaIOLIUICS 10JKEeH
3.1 |3uaThb:
3.1.1 | kmaccuuKanuo HaHOMAaTePHAIOB.
3.1.2 | MeTo1bl OIY4EHHs] HAHOKIIACTEPOB U HAHOCTPYKTYP.
3.1.3 | MmeToB! HCCIeI0OBAaHUSI HAHOMATEPHAJIOB.
3.2 | YMmeTh:
3.2.1 | omucaTh CBOMCTBA HAHOKJIACTEPOB B COOTBETCTBUU C MMEIOLIMMUCS MOJICIISIMHU.
3.3 | Baagerb:
3.3.1 | pacuera CBOMCTB MOJy4aeMbIX HAHOKJIACTEPOB U HAHOTPYKTYP.
4. OPBEM JUCIIMIIJIMHBI (MO Y JIS)
Ob6Lwas TpyaoemMKocTb 33ET
YacoB 1o yueOHOMY IUIaHy 108 Bunsl koHTpONIsS B cemecTpax:
B TOM YHCIIE
ayIUTOPHBIC 3AHATHSI 70 3a4eTshl §
camocTosTeNnpHas pabora 30,9
KOHTaKTHas padora: 77,1
UKP: 7,1
5. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon HaunmeHnoBaHue pa3iesioB U TeM /BUA 3aHATHS/ Cemecr | Hacos JlutepaTtypa
3aHATH p / Kvpc
Pazgen 1. 1. Kinaccugukanus 1 MeTObI IIOIy4eHUSI HAHOCTPYKTYP H
HAHOKJIACTEPOB
1.1 MonekynsipHble, KOJUIOUIHBIE, Ta30Bble O€3IMIaHHbIe KIIaCTEePhI. 8 2 JIT.5 J11.1 J11.2
TBepaoTenbHBIE HAHOKIIACTEPHI U HAHOCTPYKTYPHI. YTIIEpOIHbBIE JI1.3 J11.4J12.2
HaHOTPYOKH. /JIex/ J12.3J12.4 J12.5
J2.6 J12.7 J12.8
JI2.9J12.10
3132335435
1.2 MaTtpuuHble HAHOKIACTEPBL U CYIPaMOJIEKYSIPHbIE HAHOCTPYKTYPBI. 8 2 JI1.5 JI1.1 J11.2
KnacrepHusle kpucramisl i ¢ymieputsl. KoMoakTupoBaHHbIE JI1.3J11.4J12.2
HaHOCHCTEMbI 1 HAHOKOMITO3UThI. TOHKHE HAHOCTPYKTYPUPOBAHHBIE JI2.3J12.4 J12.5
tureHkd. /IIp/ J12.6 J12.7 J12.8
J12.9 J12.10
2122233435
1.3 Knacrepsr. /UKP/ 8 0,8 JIT.1JI1.2 JI1.3
JI1.4J11.5J12.2
J12.3J12.4 J12.5
J2.6 J12.7 J12.8
J12.9J12.10
313233 54 35
1.4 Oymrepursr. /Cp/ 8 2 JIL.S JI1.1 J11.2
JI1.3 J11.4J12.2
J2.3J12.4 J12.5
J12.6 J12.7 J12.8
J12.9 J12.10
2122233435
Pa3gen 2. 2. IloBepXHOCTH TBEPABIX TeJl
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y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

MIMHOBPHAYKHU POCCHU
@” DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

Pabouast nporpamma aucumuimHel "HaHoCTpYKTYpB! 1 HAHOKIACTEpH!" 10 HAIPAaBICHHUIO OATOTOBKH
(cnenuanbHocTn) 04.05.01 "dynnameHnTtanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IpoQuiI0) XuMus
matepuasioB ®I'bOY BO «Uenl'Y»

crp. 5

2.1 IToBepxHOCTH MOHOKPHCTAIUIOB, HAHOKJIACTEPOB M TIOPUCTHIX COPOCHTOB. 8 2
IToBepXHOCTh METAIIOB U OKCHJIOB METAJIIOB (JJIEKTPOHHBIE U
MarHuTHbIe CBOHCTBa). [I0BEpXHOCTHBIE IEHTPBI KUCIOTHOTO
OocHOBHOTO THMA. /JIex/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 5435

2.2 Ancop6rust. Katanus. IIpumecHbie aToMbl Ha TioBepxHOCTH. /T1p/ 8 2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0135233 54 55

23 Csoiicta noBepxHocTH. /MKP/ 8 1

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

2.4 AncopOIHOHHBIE CBOCTBA MTOBepXHOCTH. /Cp/ 8 3,9

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
01052053 54 55

Pazgen 3. 3. TepmoauHaMH4ecKue aCNEKThbl HOBEPXHOCTH

3.1 Xumuueckuil noreHnuai. TepMoarHaMuKa IOBEPXHOCTU U 8 4
MOBEPXHOCTEHN pa3ziena, KpUBOIUHEITHOM moBepxHOCTH. CTpyKTypa
MMOBEPXHOCTH U M&XK(pa3HbIX rpaHHil. /JIek/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

3.2 Hykneanus u poct HAaHOKJIACTEPOB B HAHOIIOPAX BEILIECTBA. 8 2
TBeproTenbHas HyKJIeaus U pocT Kiactepos. /T1p/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0132053 54 35

33 Hyxnearus. /UKP/ 8 0,4

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

34 CaoiicTBa Mexda3HbIX rpanuil. /Cp/ 8 5

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
0135233 54 35

Pasnen 4. 4. KnacrepHbie mogenu

4.1 Miukpockonudeckast MOZEIb BHYTPUKIACTEPHON aTOMHOM TUHAMUKH. 8 2
TepmoauHaMuueckas MoAeNnb kinacrepa. KBaHToBo-cTaTucTuueckas
Mojens. O6onodednsle MoJent KnacrepoB. CTpyKTypHast MOJENb
KiactepoB. /JIek/

JI.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 JI12.8
J12.9 J12.10
313233 54 35

© ®I'BOY BO «Yenl'V»




MUMWHOBPHAYKHM POCCHUU
\‘)} DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE
@ y4peXaeHHe BBICIIEro 00pa3oBaHus
«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

Pabouast nporpamma aucumuimHel "HaHoCTpYKTYpB! 1 HAHOKIACTEpH!" 10 HAIPAaBICHHUIO OATOTOBKH
(cnenuanbHocTn) 04.05.01 "dynnameHnTtanbHas U NPUKIAAHAS XUMHS" HAIIPaBICHHOCTH (IpoQuiI0) XuMus
matepuasioB ®I'bOY BO «Uenl'Y»

cTp. 6

4.2 KomnbrorepHble Mozenu ki1actepos. OpaKkTalbHble MOAEIH 8 2
knactepoB. /IIp/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 5435

43 Knacrepusie moaenu. /MKP/ 8 0,4

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0135233 54 55

4.4 MonenupoBanue kinactepoB. /Cp/ 8 5

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

Pazgea 5. 5. IlosrydyeHue KiaacTepoB

5.1 MonekynspHble JTUraHaHbIe KiaacTepbl. /JIex/ 8 2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
01352033 54 35

5.2 CBo¥iCcTBa OKCOMETAJUTIYECKIX MOJIEKYIIPHBIX Kiactepos. /TIp/ 8 2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

53 BesnuranaHple MeTAIUTHYECKUE KIacTepbl. /JIek/ 8 2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0132053 54 35

54 Krnacreps! pTyTty 1 iepexotHbpIX MeTamios. /IIp/ 8 2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

5.5 VYrneposanbie kaacteps /JIex/ 8 2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
0135233 54 35

5.6 DHI03ApaNIbHBIE H YK303/(pajbHbIe (yIuiepeHsl. OyriepeHbl 8 2
3amerenus. /T1p/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35
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DdenepanbHOE TOCYIapCTBEHHOE OIOIKETHOE 00pa30BaTeIbHOE

\‘ MUMWHOBPHAYKHM POCCHUU
@)} y4peXaeHHe BBICIIEro 00pa3oBaHus

«Yensbunckuit rocynapcrBenHsiil yansepcurer» (PI'BOY BO «Uenl V)

Pabouast nporpamma aucumuimHel "HaHoCTpYKTYpB! 1 HAHOKIACTEpH!" 10 HAIPAaBICHHUIO OATOTOBKH

crnenuansaocti) 04.05.01 "dyngamenTanbHas U IpyuKiIagHas XuMus'" HanpasiieHHOCTH (Ipoduiao) XuMus
YH p p p

matepuasioB ®I'bOY BO «Uenl'Y»

crp. 7

5.7

KracTtepsl nHEpPTHBIX Ta30B M MaJIBIX MOJEKYII. /JIex/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 5435

5.8

Crpykrypa kinacrepoB. Dotoauccorualiys knacrepos. Kinacrepst
Boebl. /TIp/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0135233 54 55

59

Komnonanele kactepbl 1 HAHOCTPYKTYPHL. /JIek/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

5.10

OnTu4ecKre 1 3JIEKTPOHHBIC CBOMCTBA KOJUIOMIHBIX Kiactepos. /TIp/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
01052053 54 55

5.11

OynepuTs U yIIIepoJHbIe HAHOTPYOKH. /JIek/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

5.12

Dnektponnsie cBoiictBa YHT. HanoycrpoiictBa Ha ocHoBe YHT. /TIp/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0105233 54 55

5.13

CsoiictBa kimactepos. /MKP/

2,4

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

5.14

Du3nKo-XUMIYECKUE CBOICTBa KiacTepoB. /Cp/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
01352053 54 55

Pa3nen 6. 6. CpoiicTBa Ki1acTepoB

6.1

MexaHW4YeCKHe U TETIOBBIE CBOWCTBA HAaHOKIIACTEpOoB. /JIek/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35
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crp. 8

6.2 IInaBneHue, TENIO0EMKOCTh U TEPMUUECKOE PACILIUPEHHE 8 2
HaHOKJactepos. /IIp/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 5435

6.3 OrnTu4eckue U 3JIEKTPOHHBIE CBOMCTBA HAHOCUCTEM M HAHOMATEPHAJIOB. 8 2
Onrtuaeckne HaHOYCTpoHcCTBA. /JIek/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0135233 54 55

6.4 DOHOHHbIE HAHOKPHUCTAJLJIBI U HOPUCTBIH KPEMHUM. DIEKTPOIIPOBOIAIINE 8 2
ycTpoiicTBa. IHTerpauust HAHOCTPYKTYp B 3JIE€KTPOHHbBIE
ycrpoiictsa. /TIp/

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

6.5 MarsuTHbIe CBOHCTBAa HAHOCTPYKTYp. /JIek/ 8 4

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
01052053 54 55

6.6 MarnwutHsie ¢pa3oBblie iepexosl. /T1p/ 8 4

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

6.7 CaoiictBa HaHoKIacTepoB. /KP/ 8 1,2

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
JI12.9 J12.10
0105233 54 55

6.8 ®dusnueckue CBOHCTBa HaHOKIacTepoB. /Cp/ 8 5

JI1.5 JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35

Pasznen 7. 7. Metoabl uccjae10BaHus

7.1 Judpaxuus snextporos. [Tonesbie MeToapl. CkaHUPYOMAst 30HI0BAs 8 4
MHKpOCKOTINS. PEHTreHOBCKas CIIEKTPOCKOMIHS U T paKmus.
DrexkTpoHHas creKkTpockonws. /JIex/

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3 J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
0135233 54 35

7.2 MauoyrioBoe peHTreHoBckoe paccestaue. /I1p/ 8 4

JI1.5 J11.1 J11.2
JI1.3 J11.4J12.2
J12.3J12.4 J12.5
JI2.6 J12.7 J12.8
J12.9 J12.10
313233 54 35
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7.3 Omnrtryeckas u KojiebaTenbHas CIeKTpocKonus. MeccOay3poBcKast 8 2 JI1.5 JI1.1 J11.2
CHEeKTpOCKONHs. MeToIpl paguocnekTpockonuu. /Jlex/ JI1.3 J11.4J12.2
J12.3J12.4 J12.5
J12.6 J12.7 J12.8
J12.9 J12.10
315233 54 55

7.4 KonebarensHas criektpockomnusi. IMP. OTIP. /TIp/ 8 2 JILS JI1.1 J11.2
JI1.3 J11.4J12.2
J12.3712.4 J12.5
J12.6 J12.7 J12.8

JI12.9 J12.10

51022335405

7.5 Mertoab! uccnenoBanust Hanokinacrepos. /MKP/ 8 0,9 JIL.S JIT.1 J11.2
JI1.3 J11.4J12.2
J12.3712.4 J12.5
JI12.6 J12.7 J12.8

J12.9 J12.10

313233 54 55

7.6 CHeKTpOCKOMNYEeCKHE METOIbI HCCIIeI0BaHMs KiaacTepoB. /Cp/ 8 5 JIT.S JIT.1 JI1.2
JI1.3J11.4J12.2
J2.3J12.4 J12.5
J12.6 J12.7 J12.8

J12.9 J12.10

313233 54 35

6. ®POHJ OHEHOYHBIX CPEJACTB

6.1. IlepeyeHb BHIOB OLEHOYHBIX CPEICTB

[IpoBepka kadecTBa YCBOCHUS 3HAHUI CTYIEHTOB MO JaHHOW AUCHMIUIMHE BKIIOYAeT B ce0sl: TEKYIIUI KOHTPOIb U
MPOMEKYTOUHYIO aTTECTALHIO.

Texymuii KOHTPOJIb BKIIFOYAET B ceOs IIOATOTOBKY M CAady IPOEKTa MO BEIOPaHHO Teme. IJIs 3TOTO CTyAEHT 00s3aH
IpeoCTaBUTh pedepar 1o BEIOPaHHOI TeMe MPOEKTa, 3aIUTHTE €0, BBICTYIIHB C JOKJIAJI0M, COIPOBOKAAIOMINMCS
Mpe3eHTalNen.

ITpoMexyTouHast aTTecTanus MPEACTaBIIET COOO 3a4eT, KOTOPHIH IPOBOJUTCS B YCTHOM (hopMe 1o OHyIeTaM.

6.2. TunoBbie KOHTPOJIbHbIE 32JaHUS M MHbIE MATEPHAJIBI VISl TEKYLIeil aTTecTauuu

IMepeyens TeM At KypcOBOH pabOTHL:

O 001N DN A~ W —

. Hanouactuusl nonubopuaa Marsust B MUPOTEXHUUECKUX COCTaBaXx.

. TexHonorus noyy4eHus: METAJUINIOJIMMEPHBIX HAHOMATEPHAJIOB.

. CaxxeoOpa30BaHHE IIpU TETEPOTEHHOM TOPEHUH.

. KproxumMudaecknii cioco6 moxydeHus HaHOJMCHEPCHBIX OPOIIKOB.

. Ilonmyyenue ynpTpaguCIEpCHOTO MOPOLIKA IIEPXJI0paTa aMMOHHUS.

. Hano- u ynbTpagucnepcHblil IOpOIIOK allOMUHUS: CBOMCTBA, [10JydeHNE, IPUMEHEHHUE.
. TexHonorus nony4eHus yabTpa- 4 HAHOPA3MEPHBIX KOMIIOHEHTOB.

. ©U3MYECKHE METOIbI IIOJY4EHHs] HAHOYACTHULl U HAHOCHUCTEM.

. HanocTpykTypHBIE METAJUIONIOIMMEPHBIE MATEPHUATIBI.

10. TexHOI0IUS OTYYEHUSI HAHOKOMIIOHEHTOB JJIs1 3HEPrOHACHIILEHHBIX MaTEPUAJIOB.

11. Bakyym-cyOnrMannoHHast TEXHOJIOTHS IIOJTydeHHUS YIbTPa- U HAHOAUCIIEPCHBIX MTOPOIIKOB OKHACIHTEIICH.

12. Ilony4yeHne JUCHEPCHBIX KOMIOHEHTOB Al TUPOTEXHUYECKUX COCTABOB.

13. JlucniepcHbie CBOMCTBA a9PO30JICH.

14. TexHOIOIMYECKUE CBOMCTBA HAHOKOMIIOHEHTOB /7151 SHEPTOHACBILICHHBIX MAaTEPHAIIOB.

15. TexHoa0THsI TOTYYEHUSI TUCIIEPCHBIX OKUCIUTENEH B MUPOTEXHUYECKOM ITPOU3BOJICTBE.

16. IlpuMeHeHe HAaHOKOMIIOHEHTOB B YHEPIOHACHIIIEHHBIX MaTepuanax.

17. TexHO10IUs OTYYEHUS YAbTPA- U HAHOAUCIIEPCHBIX HEOPTaHUUECKUX COJIEH, UCTI0JIb3yEeMbIX B KAUECTBE OKHUCIUTEINEH B
MUPOTEXHUYECKUX COCTABAX.

18. Aspo3zoneobpasyroliye cocTaBbl U JUCHEPCHBIN COCTaB MIPOJYKTOB CTOPAHUSL.

19. HanorexHosoruu. Bnusinue npupobl KOMIIOHEHTOB Ha CKOPOCTh XUMHUYECKOIO PEBPAILICHMUSL.

20. HanorexHosoruu. PerynupoBaHue peoaorn4eckux CBOUCTB SHEPTOHACBILICHHBIX MATEPUAIOB Ha IIOJIMMEPHON MaTpUIIE.
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21

22.
23.
24.
25.
26.
27.
28.
29.
30.

. lucniepcHbIi cocTaB MPOYKTOB CTOPAHUS TBIMOOOPA3YIOIINX COCTABOB.

TexHoMIOTUSA AUCTIEPTUPOBAHUS TBEPIBIX BELLIECTB.

Wunuuupyroniee BEIecTBO ¢ YIbTPaAUCIEPCHBIM PACIPEEICHUEM YaCTHII.

Hanotexnonoruu. A3po301e00pa3yromye OTHETYIIAIINE COCTABHI.

TexHOIOTHS MOIYIEHUS YIbTPa- M HAHOAUCIICPCHBIX MOPOIIKOB METOI0M (PH3UIECKOTO JUCHEPTHPOBAHHS.
CBoiicTBa HAHOPA3MEPHBIX U HAHOCTPYKTYPHBIX SHEPTOHACHIIIEHHBIX MaTEPHAJIOB.

l'[ony%l—me HAaHOPAa3MEPHBIX U HAHOCTPYKTYPHBIX SHCPTOHACBIIICHHBIX MaTCPUAIOB.

Texnonorus TIOJTYy4€HUA YIIbTPa- 1 HAHOAUCTIEPCHBIX MTOPOIIKOB METOJJOM MEXaHUYECKOTO JUCTIEPTUPOBAHUA.
HUccnenosanue u pa3paboTka KOMIO3HULUH, 00pa3yIOIKUX IPU TOPEHHH HAHOPAa3MEPHBIE a3PO30JIH.
TexHonorus HaHOpa3MEePHBIX U HAHOCTPYKTYPHBIX SHEPIOHACHIILIEHHBIX MaTEPHUAIOB.

6.3. TunoBbie KOHTPOJILHBIE BONPOCHI M 33JaHUsI /I IPOMEKYTOUHON aTTecTaluu

Hepe'{eHL BOIIPOCOB AJIA 3a4€Ta:

1. Maiite onpeneneHust TepMHUHAM: HAHOYACTUIA, HAHOCUCTEMA, HAHOKOMIIO3HUT,
HaHOHAYKa, HAHOTEXHOJIOTHSL.

2. KakumM 00pa3oM MOXXKHO KJIACCH(HUIUPOBATH HAHOPA3MEPHBIE CHCTEMBI?

3. Yo Takoe KBaHTOBbIE HAHOCTPYKTYPHI C pa3MepHOCThbi0 0D-, 1D-, 2D-?
[IpuBenurte npumepsl.

4. Kakue TUIIbl KOMIIO3ULMOHHBIX HAHOMATEpHAJIOB BaM U3BECTHBI?

5. Kakue 1Ba OCHOBHBIX TEXHOJOTHUYECKHUX MTOAX0A UCIIOIb3YETCsl JUIsl IIOTYy4EHUS
HaHOPa3MepHBIX CTPYKTyp? Uem 310 00ycnoBiaeHO?

6. Kakue MeTo1bl CHHTE3a HAHOTIOPOILKOB MOTYT OBITh OTHECEHBI K
JUcrieprallioHHbIM MetoaM? Kakue — k MeToaaM KOHIEHCAalMOHHBIM?

7. KakuM 06pa3oM MOYKHO MOJTyIUTh HAHOTIOPOIIIOK, COCTOSIIIIIA U3 YaCTHII

1p
on

HUMEPHO
MHAKOBBIX IO pazMmepy?

8. Kaxne MeTozpl cHTE3a YIIepoAHbBIe HAHOTPYOOK BaM M3BECTHBI?
9. KakuMm 06pa3oM MOKHO HCCIIeIOBaTh MEXaHHMYECKHE CBOICTBA
HaHOMaTepHauoB?

10
10

. [Mouemy asnst 00BACHEHNST 0COOBIX CBOWCTB BEIIECTBA B HAHOPA3MEPHOM

COCTOSIHUHM MBI BCIOMUHAEM O CBOWMCTBaxX MOBEpXHOCTU? UeM MOBEPXHOCTD
OTJIMYAIOTCA OT 00beMa
BelecTBa?

11
o
12
13

. Uto Takoe MOBepXHOCTHAs SHeprusa? Kaxue MeTons! onpeneneHus
BEPXHOCTHBIX SHEPrUil TBEPABIX TNl BAM H3BECTHBI?

. B Kakux ycnoBusix BO3MOXHa CaMOOpraHU3alys HAHOPa3MEPHBIX CTPYKTYp?
. KaxoBbI 0coOeHHOCTH 30HHOH CTPYKTYPHI METAIIIOB H TIOJIYIIPOBOHUKOB B

HaHOKPUCTAJIIUYECKOM CcOCTOSIHUU?

14

. Kak u3MeHsroTCSl MarHuTHBIE CBOMCTBA BCLICCTBA IIPpH IIEPEXO/JIC B

HaHOPa3MepHOE
cocrosiaue? [Mouemy?

15

. Uto Takoe HAHOJBJICKTPOHHKA U HaHOCbOTOHI/IKa? Kakumu BUIATCA

MePCIIEKTHUBBI
JTATBHEHIIETO Pa3BUTHS TAaHHBIX oOacTeil 3HaHUS?

16
1p

. KakoBBI BO3MOYKHOCTH UCIIOJIB30BAHHUS HAHOYACTHUIL B KATATUTHYECKUX
oreccax?

ITpuBeanuTe KOHKPETHBIE IPUMEPBI.

17

. B xakux obnactax MEINIUHBI HAHOTECXHOJIOTUH YK€ UCIIOJB3YIOTCA NI MOTYT

ObITH

UCITOIB30BaHbI B Oymymiem? KakiM 00pa3oM Ha OCHOBE HAHOTEXHOJIOTHI
YITy4IIaoT

XUPYPIUYECKUN HHCTPYMEHTapHuii?

18

. MOHO JT1 UCTI0JIb30BaTh HAHOTEXHOJOTHH Ipu CO3AaHNH TOIIMBHBIX

9JIEMEHTOB?
[IpuBennTe KOHKPETHBIE TPUMEPHI.

19

. Kakue o6iactu MPaKTUICCKOI0 NPUMCHCHUSA YITICPOAHBIX HaHOpr60K BaM

HW3BECTHBI?

20

. OCHOBHBIE KJIaCCHI HAHOPA3MEPHBIX CUCTEM (TIEPEUNCINTh, OXapaKTEePU30BaTh)
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11

21. HanotpyOku u ux cBoiicTBa. Mcnonb3oBaHre HAHOTPYOOK B KauecTBe
9JIEMEHTHON 6a3bl MUKPO3JIEKTPOHHUKH.

22. YrnepoaHble HAaHOCTPYKTYphl. DymurepeH. cTopust OTKPBITHS, CTPYKTYDA,
BO3MOXKHOCTU MOAU(DUIIIPOBAHHSA, 00IACTH IPIMEHEHHS.

23. TlopokoBsle HaHOMaTepuanbl. OCHOBHBIE METO/IbI TIOIYYECHUS U HAIIPABICHUS
MPAaKTHYECKOTO HCIIOIB30BAHUS.

24. HanocTpyKTypupoBaHHbIe MaTepuaiibl. OCHOBHBIE METO/IbI TOJTYUYEHUS U
HampaBJIeHUs IPAKTUYECKOTO UCTIOIb30BaHUSL.

25. KBaHTOBBIE TOUKH.

26. HaHO3JIeKTpOHMKA KaK OJTHO M3 HAIPaBJICHUH IPIMEHEHH HAHOTEXHOIOTHH.
27. Ponp HAHOTEXHOJIOTHUI B pa3BUTUHN (DOTOHUKH.

28. Hanokommno3utHele MaTepuansl. Kinaccudukariyss HAHOKOMITO3UTOB (110
XUMUYECKON

HPUPOJIE MATPHIIHL, 10 (JOPME B XapaKTepy HAIOJHHUTeIeH U3 HAHOYACTHII 1 JIp. ).
29. HanoxomMmo3utsl. O011re MeToIbl MOMy4eHHs HAHOKOMIIO3UTOB,
BO3MO>KHOCTH IIPAKTUYECKOTO UCIIOJIb30BaHMS.

30. Hanorexnosorusi. OCHOBHBIE TEXHOJIOTUYECKHUE IPUHIIUIIBL: «CBEPXY—BHHU3» U
«CHHU3y-BBepx». MeXxaHI3MbI CAMOOPraHU3ALUH.

31. ®uzuyueckre METOAbl CHHTE3a HAHOTIOPOIIKOB (METOT 3JIEKTPOB3PHIBA,
MEXaHHYECKOE U YIIbTPa3BYKOBOE IUCIICPTUPOBAHIE).

32. XumMmu4ueckrue MeToibl CHHTE3a HAaHOTIOPOILIKOB..

33. MeToapl MOIy4eHUs CTPYKTYpUPOBAaHHBIX HAHOMATEPUATIOB. XUMHUUECKOE
ocakIeHHe U3 ra30Boil (ha3sl, prusnueckoe ocaxaeHHe U3 Ta30BOH (a3sl.

34. [11eHOYHBIE TEXHOJIOTHH MTOIydeHUS] HAHOMATEPHAJIOB (XHMHUIECKOE
ocaxzeHue u3 razoBoil ¢assl (CVD), pusmaeckoe ocaxkaeHue U3 ra30Boil (a3sl
(PVD), anekpoocaxxaeHue, HOHHO- JTyueBasi SITUTAKCHUS, 30JIb-T€lb OCAKICHUE).
35. OcoOble cBOWCTBA BEIIECTBA B HAHOMETPOBOM JHAIa30HE pa3MepOB.
Pa3mepusbie 3¢ dexTs B HaHOCHCTeMaxX. [IpH4nHBI HX BOSHUKHOBCHUS.

36. TepmoaguHaMuKa OBEPXHOCTH. TepMouHaMudeckue (pyHKIUHN TOBEPXHOCTH.
IToBepxHOCTHAsI SHEPTHUS U IOBEPXHOCTHOE HATSKEHHUE.

12

37. OcHOBHI (PU3MUECKON XUMHUU HAHOCHCTEM; YPAaBHEHUS U XapaKTEPUCTUKU
YCI0BUH

TEePMOAMHAMUAYECKOH CTaOMIBHOCTH MEK(a3HBIX TPAHUI] B HAHOCHCTEMAX;
0COOCHHOCTH

MOBEPXHOCTHBIX MPOIIECCOB B HAHOCTPYKTYPAX.

38. CTpyKTypHbIE Ilepexo/ibl B HaHOMaTepHaiax. TepMOIMHAMUYECKOe
00BsICHEHIE BOBMOXXHOCTH CTa0MIIM3AI[H HEPAaBHOBECHBIX CTPYKTYP JUIS BEIIECTB
B HAHOPa3MEPHOM

COCTOSIHUH.

39. TIpo6ieMbl YCTOWIMBOCTH HAHOYACTHIL; (PaKTOPBI, 00YCITaBIHBAOIIAEC
crabmibHOCT. CIIOCOOBI CTa0MIM3aIK HAHOYACTHIT

6.4. Kputepuu oneHuBaHUA

Kpurepun onenku pedepara

W3znoxeHHoe MOHUMaHKe pedepara Kak IeI0OCTHOTO aBTOPCKOTO TEKCTa ONPEessieT KPUTEPUH €r0 OIEHKH: HOBH3HA TEKCTa,
000CHOBaHHOCTbH BHIOOpA HCTOYHHKA; CTETICHb PACKPBITHSI CYIITHOCTH BOTIPOCa; COOITIOICHHS TPEOOBAHHA K 0(OPMIICHHUIO.
HoBwu3Ha Tekcra: a) akTyaJbHOCTH TEMBI HCCIIEIOBAaHNUS; 0) HOBU3HA U CAMOCTOSITEIBHOCTD B IIOCTAHOBKE MTPOOIIEMBI,

(hopMynHupoBaHUE HOBOTO aCHEKTa U3BECTHOM NMPOOIEMBI B yCTAHOBICHUHU HOBBIX CBsI3eH (MEKIPEIMETHBIX,
BHYTPUIPEIMETHBIX, HHTETPAIIHOHHBIX); B) YMEHHE Pad0OTATh C MCCIICIOBaHISIMH, KPHTHYECKOH JINTEPaTYPOH,

CHCTEMaTHU3UPOBATh U CTPYKTYPHPOBATH MATEPUAIT; T) SIBICHHOCTh aBTOPCKOH MO3UIIMH, CAMOCTOSITEEHOCTh OLIEHOK U

CYXKIICHUIT; 1) CTUIICBOE SIUHCTBO TEKCTa, CANHCTBO JKAaHPOBBIX YEPT.

CreneHb pacKphITUsI CYIIIHOCTH BOMPOCA: a) COOTBETCTBHE IIaHa TeMe pedepara; 0) COOTBETCTBHE COIEPIKAHUS TEME H
IUTaHy pedepara; B) MOJHOTA ¥ [TyOWHA 3HAHUH 10 TeMe; T) 000CHOBaHHOCTH CIIOCOOOB U METOJIOB pabOTHI C MAaTEPHAIIOM;

€) yMeHre 00001aTh, AeNaTh BHIBOJIBI, COMOCTABIISATH pPa3IMYHbIE TOUYKU 3PEHHSI [0 OJHOMY Bompocy (mpobieme).

OO60CHOBAaHHOCTH BI:I60pa HNCTOYHUKOB: a) OIICHKa HCIIO0JIb30BaHHOM JIMTEpATyphl: IIPUBJICYCHBI JIN HanboJIee U3BECTHBIE
pa6OTLI 110 TEME UCCIICI0BaHUA (B T.4. )XYpHAJIbHBIC l'ly6J'[I/IKaL[I/H/I HOCICAHUX JICT, NOCICIHNEC CTATUCTHYCCKHUEC NJaHHBIC,

CBOJIKH, CIIPABKH U T.1.).
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Cobmronerne TpeboBaHUH K 0()OPMIICHHUIO: a) HACKOIBKO BEPHO O(OPMIICHBI CCHUTKH Ha HCIIOJIB3YEMYIO JINTEPaTypy, CIIHCOK
JUTEPATyphl; 0) OLIEHKa TPAMOTHOCTHU U KYABTYPHI U3JI0KEeHUs (B T.4. opdorpaduyeckoil, MyHKTYalTHOHHOH,
CTHIIICTHYECKOH KYJIBTYpBI), BllaJICHHE TEPMUHOJIOTHEH; B) coOmtonieHue TpeboBaHuii k 00bEMy pedpepara.

OrmeHKa 5 cTaBUTCS, €CIIH BBIIOTHEHBI BCe TPeOOBAaHMS K HAIMCaHUIO pedepara: 0003HaueHa Tpodaema u 000CHOBaHa e¢
AKTyaJIbHOCTb, C/Ie/IaH KPaTKUH aHaJIM3 Pa3IMuHbIX TOUEK 3pEHHs Ha PacCMaTpUBAEMYIO TPo0JIeMy 1 JIOTHYHO U3JI0KEHA
coOCTBeHHAs O3UIHS, CHOPMYITMPOBAHBI BRIBOJIBI, TEMa PacKPhITa IIOJIHOCTEIO, BEIACPXKaH 00BEM, COONIOICHEI TPeOOBaHHS
K BHEIIHEMY 0(OPMIICHHIO.

Ornenka 4 — oCHOBHBIE TpeOOBaHUS K pedepary U €ro 3aluTe BHIIOTHEHbI, HO IPY 3TOM JOMYIIECHb HEA0UETHL. B
4aCTHOCTH, MIMEIOTCS. HETOYHOCTH B U3JIOKEHUH MaTepHalia; OTCYTCTBYET JIOTHUECKAsk II0CIIEN0BATENBHOCTD B CYXKICHHSAX;
He BBIZIEpXKaH 00BEM pedepara; IMEIOTCs YIIYIICHHUS B 0(OPMIICHHH.

OrmeHka 3 — UMEIOTCS CYIIECTBEHHBIE OTCTYIIEHHS OT TpeboBaHuil K pedepupoBaHmio. B uacTHOCTH: TeMa OCBelIeHa JIHIIIb
Y4aCTUYHO; JOIyIIEeHBI (paKTHUecKue OMUOKY B CoAepKaHuH pedepaTa.

Orenka 2 — TeMa pedepaTa He pacKpbITa, OOHAPY)KUBACTCS CYIIECTBEHHOE HEIIOHHMaHHE ITPOOIIEMBI.

Ornenka 1 — pedepar CTyIeHTOM He MPeACTaBIICH.

Kpurtepuu oneHMBaHUsA TOKIaaa

OreHKa 5 — MOTHBIN, COAEePKaTENIbHBIA JOKIAM, B KOTOPOM HPOCIEXKUBAETCS JIOTHKA IIOCTPOCHUS, CHCTEMHOCTh, TOHIMaHHE
CYLIHOCTH BOIIPOCa, apTYMEHTHPOBAHHOCTh U YOeJUTeNbHOCTh. [Ipe3eHTallnOHHbIM MaTepua UCIONIb3yeTcs B JOKIae,
aBTOP IPEKpacHO opHeHTHpyeTcs B HeM. CTyeHT o0agaeT BEICOKOI KyIbTYpOil pedH, yBepeH B cele, TOKITax
pacckasbIBacT, OUPAasCh U3pelKa Ha InaH. Ha nonoaHuTenbHble BOIPOCH OTBEUAET IPABUIBHO, YETKO, KPAaTKO, 110
CYIIECTBY, UCTIONB3YA SICHOCTb (POPMYIHPOBOK.

OreHka 4 — qOKIa] MOIHbIH, COAEPKATENbHBIH, HO TP 3TOM JOMYILEHbl HEAOYETHl. B 4acTHOCTH, HMEIOTCSA HETOUHOCTH B
U3JI0KEHUM MaTepHualla; MECTAMU OTCYTCTBYET JIOTHUECKAs [IOCIIE0BATEILHOCTD B CYKACHUSX; HA JONOJHUTEIbHBIE
BOIIPOCHI JJAHBI HEIIOJIHBIE OTBETHIL.

OreHka 3 — TeMa OCBellleHa JIUIIb YaCTUYHO, OOHAPYKHBAETCS CYIIECTBEHHOE HETOHUMaHUe po6neMbl. CTyAeHT YuTaeT ¢
JIHCTa, MyTaeTcs B GOpMyIHpOBKax, He yBepeH B cebe. J[oImymeHs! (hakTHIecKre OIHOKH B COACPIKaHUH JOKIaaa WIH IPH
OTBETE Ha JOIOJIHUTENbHBIE BOIPOCHL. [IpencTaBieHHbll IPe3eHTALMOHHBIN MaTepual MECTaMU HE UCIIOJIb3YeTCs B
JIOKTIaze.

OrmeHka 2 — JOKIa] CTYJEHTOM He MPE/ICTaBIEH.

Kpurepuu onenupanus npe3eHTanuu

Ouenka 5 — npe3eHTanyst rapMOHUYHO ITOCTPOCHA, TIPOCIIEKUBACTCS JIOTHKA, CHCTeMHOCTb. ClIaii/ibl He meperpy>KeHbl
nH(pOopManue; TEKCT, TAOIHIEI, PUCYHKH, (GOPMYIIBI YNTAaeMBbl, TIOHATHEL. OQopMIIeHHE HE OTBIEKALT OT COCPIKAHMUS.
OTcyTCcTBYIOT rpaMMaTHUecKue omMOKH. CTyIEeHT OTIMYHO OPHEHTUPYETCSI B COOCTBEHHBIX ClaiiiaX Mpe3eHTalHH.
OueHka 4 — npe3eHTanus coiepkaTelbHa, IPOCIEKUBACTCSI CHCTEMHOCTh cllaiioB. Cralibl B IEJIOM HE IeperpyKeHbl
nadopmanueir. OHAKO MPUCYTCTBYET HE3HAYUTEIbHBIE OIIHOKN: TpaMMaTHIECKHe, B GopMynax, GopMyIHpOBKax U T.JI.
OrmeHka 3 — mpe3eHTanus MpeACTaBIeHa, HO IIOCTPOEHA HEIOTHYHO, COAEPKUT HE TOIBKO TPAMMATHIECKHE OIIMOKH, HO U
CYILIECTBEHHBIC OLINOKH B COJIepKaHUU (HEBepHBIE (hOPMYIIbI, (POPMYITUPOBKHU 3aKOHOB U T.1). IIpeacTaBieHHbIH
NPE3EHTallMOHHBIN MaTepHal MECTaMH HE HCIIOJIb3YeTcsl B Joknane. CTyAeHT IyTaeT Cllaibl.

OneHka 2 — pe3eHTanus CTyAeHTOM He IIPE/CTaBIIeHA.

OreHk 3a pedepaT, JOKIa U MPE3CHTAIHIO0 CYMMHPYIOTCS:

12-15 6amioB — 3a4eT;
12-7 6annoB — MpoeKT HykJaeTcs B JopaboTKe;
Menee 7 6aIoB — He 3a4eET;

Kpurepuu onieHku 3a ycTHBIN OTBET Ha 3a4eTe

Ouenka «3auTeH0» — OTBETHI HA [TOCTABIICHHBIE BOIIPOCHI B OMIJIETE N3/IaraloTCcsi CHCTEMaTU3HPOBAHO U MOCIECA0BATENBHO.
JleMoHCTpUpYeTCsl yMEHUE aHANU3UPOBATh MaTepUall, OJHAKO HE BCE BBIBOJbI MOI'YT HOCUTh ApPI'YMEHTUPOBAHHBINA U
JI0Ka3aTeIbHBIN XapaKTep, B U3I0’KEHUH JOMyIIeHb! HeOOIbIIIEe HETOYHOCTH, HE UCKaXKAIOIIUE COIepKAHUE OTBETA.
Marepnan n3naraercsi ysepeHHO, B OCHOBHOM IIPABUIIBHO JaHBI BCe onpereneHus 1 nousaTus. [Ipu otsere Ha
JIOTIOJIHUTEIbHBIE BOIIPOCH] IPENOJaBATENs OJIHBIE OTBETHL JAHBI KAK CAMOCTOATENIBHO, TAK U IIPU IIOMOLIY HABOIAIIUX
BOIIPOCOB.

O1eHKa «HE3aYTECHOY — MaTepHaH n3J1aracTCa HEIMOCJICA0BaTCIIBHO, C6I/IB‘II/IBO, HC MIPECACTABIISACT OHpeI[eHeHHOfI CUCTCMBbI
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3HaHMH [0 JUCIUILUINHE, HE PACKPBITO €ro OCHOBHOE coJiepKaHue. J{oImymeHs! TpyOble OIMOKY B OTIPEACTICHIIX U
MOHATUSAX, IPU UCIIOIb30BAHUU TEPMUHOJIOIUHU, KOTOPBIE HE UCIIPABIICHBI II0CIIE HABOAAIIUX BOIIPOCOB. JIeMOHCTpUPYET
HE3HAHME U HEIIOHMMAaHUE CYIECTBA BOIIPOCOB. He naHbl OTBETHI HA JOTIOJIHUTEBHBIE WIIM HABOAAIIME BOPOCHI
IPEnoaBaTeNs.

7. YYHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIMIIJIMHBI (MOZY JIS1)

7.1. Pexomenayemasi 1utTepaTypa

7.1.1. OcHoBHas1 IMTepaTypa

ABTOpBHI, 3arnaBue WznarensctBo, | Pecype
JI1.1 | T'yceB A. U. Hanomarepuanbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTHH Mocksa :
®usmaraur, 2007
JI1.2 | Vo B. A Hanomarepuansr: yaebHOe mocobue HoBocubnpck : 3bC
(https://biblioclub.ru/index.php?page=book&id=574749) HoBocubupckuit
rOCYJapCTBEHHBI
¥ TEXHUYECKUU
YHHBEPCHTET,
2019
JI1.3 | Tumodeesa M. H., HaHoTeXHOJOTHH: XUMHUYECKHE, PU3rUecKre, OHOTOTHIECKUE U HoBocubupck : 9BbC
ITanuenko B. H., 9KOJIOTUYECKUE ACTIEKTHI: MOHOTpa(us HoBocubunpckmii
Jlapmukus B. B, (https://biblioclub.ru/index.php?page=book&id=575246) TOCyHapCTBEHHBI
Kamranosa E. B., M TEXHUYECKUH
Hemymenko 1. A. YHUBEPCHUTET,
2019
JI1.4 |VBanos H. b, HanoTtexHonorHHI MaTepraaoB U MOKPHITHI: yaeOHOE TTocoOne Kazans : 3bC
[Moxamoxun H. A. (https://biblioclub.ru/index.php?page=book&id=612342) Kazanckuit
HaIMOHAaJILHBIN
HCCIIEOBATEIIBCK
ui
TEXHOJIOTHYECKH
W YHUBEPCUTET
(KHUTY), 2019
7.1.2. JlonoJHHUTENbHAS TUTEPATYPa
ABTOpBI, 3arnaBue W3narenscTBoO, Pecypc
JI2.1 | Connues IO. I1., HanoTtexHon0THE U cHEIIaTIbHBIE MaTepHANEL: yaeOHoe mocodne | CaHKT- 9BC
Mpsixun E. U, (https://biblioclub.ru/index.php?page=book&id=98343) Ierepbypr :
Bonorkanuna C. A., Xummsaar, 2020
IletkoBa A. I1.,
Comaues 0. I1.
JI2.2 {Muponos I'. 1., HaHoTexHOIOTMU: HOBBIN 3Tall B pa3BUTHU YEIOBEYECTBA: Kaszans : 3bC
Marseesa E. JI, MoHorpadust [lo3nanue
baiibakosa E. B., (https://biblioclub.ru/index.php?page=book&id=258092) (MucTHTYT
Kpamun T. B., DVII), 2010
benunkas I'. H.,
Tumupsicos B. I'.
JI2.3 | Yameirun FO. A HanoTexHOIIOTHY B 3JIEKTPOHUKE Mockga : 9bC
(https://biblioclub.ru/index.php?page=book&id=443325) Texunocdepa,
2013
J12.4 |Ilyn Y., OysHC D, Hanorexnonoruu: yuebHoe nocoue 1Jist By30B Mocksa:
lNonosus 1O. U. Texunochepa,
2009
JI2.5 | Mansues II. I1. Hanorexnonoruu. Hanomarepuansl. HanocucremMHas TeXHUKa: Mocksa:
MUpOBBIE TocTkeHus - 2008 rof : COOPHUK : [aHTIO-pyCCKUi Texnocdepa,
TEPMHUHOJIOTHYECKUH CIIOBAph 110 MUKPO- ¥ HAHOCUCTEMHOM 2008

TEXHUKE]
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ABTOpBI, 3arnaBue WznarensctBo, | Pecype
JI2.6 | ABagenbkapum O. HaHoHayka 1 HAHOTEXHOJIOTUU: SHIUKIONEIUS CUCTEM Mocksa:
0., baii U, Kanumna JKM3HE00eCIIeueHHS Marwucrtp-Ilpecc,
C.IL 2009
JI2.7 | Bonkos I'. M. O0BbeMHbBIC HAHOMATEPHAJIBL: YaeOHOE TTOCOOHE TS BY30B Mockaa:
KnoPyc, 2011
JI2.8 | Mansbues II. I1. Hanomatepuansl. Hanorexnonornu. HanocuctemMHast TeXHHKa: M.: TexHocdepa,
MUpOBBIE TocTrkeHus 3a 2005 roa: cOOpHUK 2006
JI2.9 | T'yceB A. . Hanomatepuainbl, HAHOCTPYKTYpbl, HAHOTEXHOJIOTUU: Mockga : 9BC
MoHoTpadus ®usmaraur, 2009
(https://biblioclub.ru/index.php?page=book&id=68859)
JI2.1 |Enucees A. A, OyHKINOHATLHBIE HAHOMAaTepHalbl: yueOHoe mocodue Mocksa : 9BC
0 |Jlykammu A. B. (https://biblioclub.ru/index.php?page=book&id=68876) dusmaraut, 2010

7.2. Ilepeuensb pecypcoB HHGOPMAIHOHHO-TEIeKOMMYHHKAIIUOHHOI ceTu "UHTepHeT"

D1 |Hayunas snextponnas oubmuoreka eLIBRARY.RUy - pasnen "XKypHasibl OTKPBITOTO
nmocrymna" (https://elibrary.ru/projects/subscription/rus_titles_free.asp) va 01.10.2018 r. cogepxxut 6omee 6000
HaY4HBIX XypHanoB http://www.elibrary.ru

32 |Znanium.com [DIeKTpOHHBIH pecypc] : AeKTpoHHO-0nbnuoreunas cucrema (9bC) / Hayuno-u3narensckuit neHTp
NH®PA-M. — URL:http://znanium.com.

93 | IOpaiT [DnekTpoHHbIH pecype] : anekTpoHHO-0ubaroTeuHas cucrema (3bC) / m3matensctBo FOpaiit. —
URL:http://biblio-online.ru.

D4 | YHuBepcureTckas OMONIMoTeKa OHJaiH [ DIEKTPOHHBIH pecypc] : anekTpoHHo-onbmmoteunas cuctema (O6C) / OO0
Jupexrmenua [Ta6mummnar. — URL:http://biblioclub.ru.

35 |Jlanb [DnekTpoHHBIH pecypc] : aneKkTpoHHO-0ubmnoreunas cucrema (OBC) / u3narensctBo JlaHb. —

URL://e.lanbook.com/.
7.3 Ilepevyenb HHGOPMAIHOHHBIX TEXHOJIOT Ml
7.3.1 IIporpammHoOe obecnieyeHmne
LMS Moodle
MS Office365
Adobe Reader

7.3.2 IIpodeccnoHaTbHBIE 6a3bI TAHHBIX H HH(POPMANOHHO-CIPABOYHBIE CHCTEMBI

1. Hayunas anexrponHas 6ubmnoreka eLIBRARY.RU (https://elibrary.ru/defaultx.asp?) eLIBRARY.RU : nayunas
9JIEKTpOHHAsK OubnmoTeka : caiiT. — Mocksa, 2000 — . — URL: https://elibrary.ru. — Pexkum moctyma: 1yis 3aperucTpup.
noJp30Batenel. — TEKCT : 3J1EeKTPOHHBIN.

2. HarmonaneHast anekrponHas o6ubnuoreka (HOB) (https://rusneb.ru/) HanmonansHas snexktpornas ouonmoreka (HIB) :
00BETMHEHHBIN SJIEKTPOHHBIN KaTasor POHIOB poccuiickux 6nbdamoTek : cait. — URL: http://H36.pdh. — Pexxnm noctymna: u3
YUTATBHBIX 3a710B Oubmnorexn Yenl'V. — TekcT : aIeKTPOHHBIH.

3. Hpesunenrckas 6udmnoreka (https://www.prlib.ru/) Ipesunenrcekas GuOIMOTEKA : HICKTPOHHAS HALMOHATIbHAS
6uGmoTeka : caiit / ®I'BY Ipesuaentckas 6udmmuoreka umenn b. H. Ensinaa. — Caukrllerepbypr, 2009 — . — URL:
https://www.prlib.ru/. — TekcT : 3J€KTPOHHBIH.

4. Web of Science (https://apps.webofknowledge.com) Web of Science : MynbTuaHCIMIIIHHAPHAS pedepaTHBHAS Oa3a
naHHbIX / koMmmaHus Thomson Reuters. — Pexxum goctyma: mist 3apeructpup. nosib3osareneit Yenl'yY. — Teker :
3JIEKTPOHHBIH.

5. Scopus (https://www.scopus.com) Scopus : pepeparuBHas 6a3a nanubix / Elsevier BV. — URL: http://www.scopus.com/. —
S13. anrn. — PexuM nocryna: 1uid 3apeructpup. nonb3osatenei Yenl'V. — TekcT : 31eKTpOHHBIN.

6. DIIeKTPOHHBIH KaTajor HaydHoi Oubmmorexn Yenl'V [DnexTpoHHSIH pecypce] : 6a3a qannsx / Yenso. roc. yH-T. —
Yensobunck, 1992.

8. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITIJINHBI (MOJY JISA)

Jis peanu3anuy TUCIUTUIMHBI UCIIONB3YIOTCS YdeOHbBIE ayAUTOPUH JUIS TIPOBENICHUS 3aHATHI JISKIIMOHHOTO THIIA, 3aHITHH
CEMHUHApPCKOT'0 TUIA, TPYIIOBBIX U MHAWBUIYaJIbHBIX KOHCYJIBTALIUM, TEKYLIETO KOHTPOJISA U IPOMEKYTOUYHOU aTTeCTalluu, a
TaKKe OMEUICHUS ISl CAMOCTOSITENIbHOM paboTHI.
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VYuebunie AyAUTOPUHN YKOMIIIICKTOBAHBI CHCHI/IaJII/I?:I/IpOBaHHOﬁ MEOEIBI0 M TEXHUYECKUMU CpeacTBaMu 06y‘IeHI/I$I.

JIis poBeieHHs 3aHATHIA JISKITAOHHOTO THITA TPEIIararoTcsl HAOOPHI IEMOHCTPAIIMOHHOTO 000PYI0BaHUS U yIeOHO-
HaTJISITHBIX TTOCOOUH (IeMOHCTpallMOHHBIA Habop aToMOB, Tabnuia Menneneesa, TabinIa pacCTBOPUMOCTH,
INEKTPOXUMHUYUCCKUHN Psil HANPSHKCHUS METAJIIOB)

IMomemeHust A1 CaMOCTOSTENBHOM PabOTHI 00yJAIONIUXCSl OCHAIIEHBI KOMITBIOTEPHOH TeXHHUKOH ¢ IMOKITIOUCHAEM K CEeTH
"UuTepHer" 1 oOecrieyeHHEM JOCTYNa B 3JIEKTPOHHYIO MHPOPMALIMOHHO-00pa30BaTeNbHYIO Cpely YHUBEPCUTETA.

1. YueOHas ayqutopus Ajsl IPOBEACHUS 3aHATHH JEKIIMOHHOTO THUIA.

OcHoBHOE 000pynoBaHue: yaeOHast MeOeb, T0CKa YIeHUYeCcKasi OObIYHAs, HACTEHHAs, yIeOHO-HATIISIIHBIE TIOCOOHS
(ITepuognueckas Tabiuua .M. MenneneeBa, Habop Mozeneit KpucTayuin4ecKux pererox, MynbTuMeanitHas
MPE3CHTAIN ), MYITbTUMEANHHOE HHTEPAKTHBHOE 000PYIOBaHUE: MYITbTUMEUITHEIH TpoekTop EPSON1720, skpaH ¢
anekTponpuBoIoM Lumen; akTuBHas aKkycTudeckas cucrema Microlab solo-6¢, mepcoHaNbHBIN KOMITBIOTED C TOKIIOYEHIEM
B ceTb «HHTEp-HET»

IMporpammuoe obecrieuenne: MS Windows XP Professional SP2 mis BY30s. JIuniensun 6eccpoduHsle.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIutien3un 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008r.

2. YaeOHbIe AYAUTOPHHU IJI IPOBCACHUSA 3aHITUH CEMHHApPCKOTo THIIAa, JJId MIPOBECACHUA I'PYIIIOBBIX KOHCYJ’ILTaHHﬁ,
WHIUBUIYAJIBHBIX KOHCYJIBT&HI/Iﬁ, JUTSL TEKYHIECTO KOHTPOJIA U HpOMe)KyTO‘IHOﬁ aTTCCTAalluH.

OcHOBHOE 000pyIOBaHHUE: CIICIIMANTN3HPOBAHHAS SPrOHOMUYHAS MeOeIb sl paOOTHI 32 KOMITBIOTEPOM.
ABTOMaTH3MpOBaHHEBIE paboune MecTa Ha 11 oOydatommxcs, | npemonasarens. 12 [1K ¢ murieH3HOHHBIM IPOTPaMMHBIM
obecnieuenueM. MaruuTHO-MapkepHas 1ocka. MarepaktuBHas nocka SMARTBoard 660 nuaronans 647/162/6¢cum. [Ipoexktop
INFOCUS IN 36. Akyctuueckas cucrema 2.0 Sven SPS-678.

IIporpammHuoe obecrieuenue: MS Windows XP Profes-sional SP2 mist BY3o08. JIunieH3un 6eccpoyHbIe.

IMapTusa Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIunensuu 6eccpounsie. JInnenszus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIunien3un 6eccpodHbie.

JInuensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIunien3uu 6eccpounbie. JInnensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIunieH3un 6eccpoyHbIe.

I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIuniensun 6eccpounsie. I'oc. Kontpaxt Ne AD-44/57/18 ot 30.10.2018r.

YueOHast ayTUTOpPHSL.

OcHoBHOE 000opynoBaHNue: yaeOHas MeOenb, T0CKa ydeHnYecKas: 0ObIYHas, HaCTCHHAs, MyJIbTUMEANITHOE HHTEPAKTHBHOE
obopynoBanue: MynsTuMeUHHBIN IpoekTop EPSON1720, skpaH ¢ anekTponpuBofoM Lumen; akTHBHAS aKyCTHYIECKas
cucrema Microlab solo-6c¢, TepcoHaNbHbBIH KOMITBIOTEp C OAKIIOUEHHEM B ceTh «VIHTepHeT)

IMporpammuoe obecnieuenue: MS Windows XP Professional SP2 gt BY30B. JIuniensuu 6eccpouHsle.

I'oc. Kontpakt Ne 300 ot 08.10.2008r.

MS Office 2007. JIutien3uu 6eccpounsie. JInnensus Ne 44664774 ot 09.04.2008T.

3. ITomereHne U1l CaMOCTOSITENBEHOH paboTHI

3.1 Yuraneueli 3am Ne 1

OcHoBHoe obopynoBanue: KomruecTBo nocagodnsix MecT — 50. 5 IepcOHANBHBIX KOMIBIOTEPOB C MOAKIIOYEHUEM B CETh
«HuTeprery, HeorpanndeHHHIH tocty K OBC n B/]. YuebHas MeOenb, KOHAUIIIOHED.

IIporpammHuoe obecniedenue: Microsoft Windows 10 Pro. (JIunensuu 6eccpounsie. JloroBop Ne AD-223/28/18)

Microsoft Office 2016 Pro (JIutiensuu 6eccpounnie. JJo-roBop Ne AD-223/28/18)

Koncynbrantllntoc (Cornamenue o corpyaaudectse Ne 31 ot 20.05.2003 ¢ pernoHanbHbIM HHPOPMALUOHHBIM IIEHTPOM
00IepOCCHIICKOM CeTH pacpoCcTpaHeHUs MPaBoOBOil HH(GOpMannK)

1O «AnTuBupyc Kacnepckoroy» (Jluuensnonnsiii noro-sop Ne 1013/K-2773 ot 11.12.2018r.)

3.2. Uapopmannonno-oudanorpaguyeckuii oTaen

OcHOBHOE 000pyIOBaHUE: KOIHMIECTBO MMOCATOUHBIX MeCT — 24. YueOHas Mebenb, 7 NepCOHATBHBIX KOMITBIOTEPOB C
MOJKJIIOYeHneM B ceTh «HTepHeT», HeorpanudeHHbli qoctyn kK ObC u B/1.
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IMporpammHuoe obecrieuenne: Microsoft Windows Pro-fessional 7 Russian Academic OPEN No Level (CBT (OAO LIEHTP)
18.02.10. Homep nunensuu 46536280)

Microsoft Windows Professional 7 Russian Academic OPEN No Level (Jorosop Ne AD-61/10)

Microsoft Office Professional Plus 2010 Russian Aca-demic OPEN 1 License No Level (JJoroBop Ne AD-23/12, Homep
munensuu 60411804)

Koncynsrantllmoc (Cormamenne o corpyaanaectse Ne 31 ot 20.05.2003 ¢ pernonansHbIM HHOOPMATHOHHBIM IIEHTPOM
00LIepOCCHIICKOM CeTH pacnpoCTpaHeHHs IPAaBOBOK MH(DOPMAIUK)

H3B (dorosop Ne 101/H3B/2810 ot 20.02.2018)

ITO «AnTuBupyc Kacnepckoroy» (JInnensuonnsit gorosop Ne 1013/K-2773 ot 11.12.2018r.)

3.3 Ayamropust UTsl CaMOCTOSATENFHON paOOTHI.

OcHoBHOE 000pyJJOBaHHE: CHEHAIN3HPOBAHHAS SPrOHOMHUYHAsE MeOeIIb ISl paOOThI 32 KOMIIBIOTEPOM.
ABTOMaTH3MpOBaHHBIC paboune MecTa Ha 11 oOydatommxcs, | npermonaBarens. 12 [1K ¢ murieH3HOHHBIM IPOTPaMMHBIM
obecnieuenneM. MarauTHo-MapkepHas nocka. MatepaktusHas nocka SMARTBoard 660 auaronans 647°/162/6¢m. IIpoextop
INFOCUS IN 36. Akyctuueckas cucrema 2.0 Sven SPS-678.

[Iporpammuoe obecneuenue: MS Windows XP Profes-sional SP2 myis BY30B. Jlunensuu 6eccpouHsle.

IMapTus Ne PC545926 ot 20.12.2007r.

MS Office 2007. JIuttensun 6eccpounsrie. JIumensus Ne 44664774 ot 09.04.2008r.

MS Windows 7 Professional. JIunien3un 6eccpodHbie.

JInmensus Ne 48382516 ot 10.11.2010r.

MS Office 2010. JIutien3uu 6eccpounbie. JInnensus Ne 48382516 ot 10.11.2010r.

MS Windows 10. JIuuensuu 6eccpouHsble.

I'oc. Kontpakt Ne AD-44/57/18 ot 30.10.2018r.

MS Office 2016. JIutniensun 6eccpounsie. 'oc. Konrpakt Ne AD-44/57/18 ot 30.10.2018r.

9. METOIUYECKHE YKA3AHUA JJIAA OBYYAIOIINXCA 110 OCBOEHUIO JUCHUITIJIMHBI (MO Y JIS)

K coBpeMeHHOMY BBIITYCKHUKY O0IIECTBO NMPEAbSBISCT IUPOKHI IIepeueHb TpeOOBaHMH, Cpeid KOTOPBIX 0c000e 3HaUCHHE
MMeeT HaJIM4He Y BHITYCKHUKOB HAaBBIKOB M YMEHHH CAMOCTOSATEIBHO MOTYJIaTh 3HAHUS U3 PA3JIMYHBIX HCTOYHHKOB
uH(pOpMaNNH, CHCTEMATU3HPOBATh U AHATU3HPOBATH HOIyIeHHYIO HH(opMaIuio. DopMUPOBAHUE TAKOTO YMEHHUS
MPOUCXOJUT B TEUEHNE BCETO Ieproia 00ydeH s Yepe3 MOArOTOBKY K JJa00paTOPHEIM, CEMHHAPCKUM, ITPAKTHYECKUM
3aHsATHAM. [Ipu 3TOM camocTosITeNnbHAs padoTa CTyAEHTa UTPaeT BasKHYIO POJIb B X0JI€ Beero yueOHoro npouecca. [pu
M3y4eHUH IUCIHUIUINHBI OCHOBHYIO JTOJIO OTBOAMMOTO Ha CAMOCTOSTENIFHYIO Pa0OTy BpeMEHH 3aHUMaeT pabora ¢
KOHCIIEKTOM JIEKLIUH, y4eOHUKaMH, YIeOHBIMH TOCOOUSMHU U METOANYECKUMH YKa3aHUSAMH. A IIOTOMY CTy/A€HTaM
HEeo0X0IMMO ONTHMAJILHO UCIOJIB30BaTh BPEMEHS, OTBEICHHOE Ha CaMOCTOSTEIbHYIO padoTy.

LlenecooOpa3HO MOCBSIIIATE A0 MOJTydaca B IeHb N3ydEHHIO KOHCIIEKTa JICKIUH B TOT K€ ICHb MOCIIE JIKIUH | 3a JICHb
nepen neknueit. Teopernueckuil MaTepual U3y4aTh B TEUEHHE HEAGIHU O 2 9aCOB, a TOTOBUTHCS K MPAKTHUECKOMY 3aHATHIO
1O JMCHUILTHHE 10 1.5 yacos.

JUJ1s1 TydImero u MOJTHOTO YCBOGHHMS MaTepHaia yaeOHOH IUCIAIUTMHEI PEKOMEHTYeTCS MCIOIb30BaTh METOIHMICCKHE
yKa3aHHSA ¥ MaTepHAIIBI 110 YIeOHOW TUCIIUIIIMHE, TEKCTHI JIEKINH, a TaKKe JICKTPOHHBIE PECYPCHI, IMEIOIINECS B CHCTEME
OBC, nocTyn K KOTOPbIM 00ecredeH B YUTAIbHBIX 3a1aXx YHUBEpcUTeTa. TeopeTndyeckuil MaTepuall Kypca cCTaHOBUTCS OoJiee
HOHSTHBIM, €CIIU JOIIOJIHUTENBHO CTYAEHTOM N3Yy4aloTCsi KHUTH, YIEOHHUKH 110 JaHHOW ydeOHoi# auciumune. [Tosne3no
HCIIONI30BaTh HECKOJIBKO YIEOHNKOB, PEKOMEHIOBAaHHBIX MIPEIIOIaBaTeNIeM.

IMpu n3ydeHnn XUMUYECKUX AUCHUILUTIH HACTOATEIBHO PEKOMEHYeTCs «HE 3aydHBaTh» MaTepHal, a JOOUThCS
MaKCHMaJIbHOTO TOHMMaHUsI U3y4aeMOW TeMbl IUCHMIUIMHBL. [Ipy U3ydeHn TeOpeTH4ecKoro MaTepraia He0OX0AuMO
MHOTOKpaTHO MHCaTh Ha YePHOBHKE (POPMYIIBI, PEaKIMy U TPAHKH J0 ITOJTHOTO UX 3aIIOMHHAHUS.

B cnysae npuMeHeHus Tpu 00ydeHUH AUCIUTUINHEL SICKTPOHHOTO 00Y4YEHS, AUCTaHIIMOHHBIX 00pa30BaTENbHBIX
TEXHOJIOTHH 00IIeHNe 00yJaIOIIMXCs M TIPEHoIaBaTeNsl OCYLIECTBILIETCS B PEXKUME PeabHOTO BPEMEHH (OHJIaHH-JIEKLIHN
(BeOMHAPBI), 4aThI, BUICO-KOH(EPEHINH U Ap.) WK OTJIOKEHHOTO BPEMEHH (CUCTeMa JMCTaHIMOHHOTO 00y4enus Moodle,
MS Office365, Gopymsl, 37eKTpOHHAS ITOYTA U IP.).

Bosnbiryro yacTs BpeMEHH 00ydaroIuecs CaMOCTOSATENbHO PaboTaI0T ¢ yueOHO-METOANIECKIMH MaTepruanamMu. CTyaeHTHI
HMEIOT BO3MOXKHOCTh KOHCYJIBTHPOBATHCS € ITPEI0JIaBaTeleM 10 BCEM BOIIPOCaM, BO3HUKAIOIIMM B XOJIE CAMOCTOSTEIILHOM
paboTHI TOCPECTBOM 3JIEKTPOHHOH ITOYTHI, COITMATBHBIX CETeH H T.II.

Joctyn obydarormerocst K y4eOHBIM pecypcaM B peXXUMe OTJIOKEHHOTO BPEMEHH, CAMOCTOSATEIBHON pabOThI
OCyIIECTBIIsIeTCsl yepe3 ceTh VIHTepHeT B yOOHOM JUISl HETO MECTE, BPEMEHH U TEMIIE.

ITpu 0Oy4eHny UL ¢ OTPAHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI JJICKTPOHHOE 00y4eHHUE, TUCTaHIUOHHBIC
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00pazoBaTeIbHBIE TEXHOJIOTHH MPEyCMaTPHBAIOT BOSMOXXHOCTH IIpHeMa-TIepeiaui HH(GOPMAIUX B JOCTYHBIX JUIS HUX
(dhopmax.

Peanmsanust qUCHMIUIMHEI ¢ TPUMEHEHHEM 3JICKTPOHHOTO 00Y4eHHS, TUCTAaHIIMOHHBIX 00pa30BaTebHBIX TEXHOJIOTHI (aree
— 030, I0T) ocymiecTBnsieTcss HA OCHOBaHUU «[10JI0KEHNUS O peann3alui OCHOBHBIX U JIOTIOJTHUTEIFHBIX 00pa30BaTeIbHBIX
IpOrpaMM C IPUMEHEHHEM 3JIeKTPOHHOTO 00ydeHNS M AUCTAaHIMOHHBIX 00pa30BaTENbHBIX TEXHOIOTUII B (heepaabHOM
TOCYIapCTBEHHOM OIOPKETHOM 00pa30BaTeNbHOM YUPEXKAESHUH BhICIIEro 00pa3zoBaHus «UensaOMHCKUN rocynapcTBEHHbIH
yHHBepcHTeTY, «[1070KeHNs 0 TTOpsAAKe 3aUeTa 00YJIAONIMHUCS TI0 OCHOBHEIM IIPO(ECCHOHATIBHEIM 00pa30BaTeIbHBIM
nporpammMam Beicirero oopasosanus B PI'bOY BO «Uenl'Y» pe3ynpTaToB OCBOSHHUS B OPTaHU3AIMAK, OCYIIECTBIISIOMIIX
00pa30BaTeNbHYIO ATETLHOCTD, YUCOHBIX IPEIMETOB, KYPCOB, JUCLUILTUH (MOYIEH), MIPAKTHUK, JOMOJTHUTEIEHBIX
00pa30BaTENBLHBIX MPOTPAMM» MMOCPESICTBOM IEKTPOHHON HH(POpMaImoHHO-00pa3oBaTenbHOl cpensl DT BOY BO
«Uenl'V». B HCKITFOUHTENBHBIX ciTydasix ((hopc-Maxop U T.I1.) IPU peastn3aiiui 00pa3oBaTelbHON AATEILHOCTH C
npumeHerueM D0, JIOT Moryr npuMeHSTh KOMIIOHEHTHI, HE BXOAAIINE B IIEPEUEHb AIIEKTPOHHON HH(DOPMALTHOHHO-
00pa3oBaTeNbHON Cpebl.

10. CHEIIMAJIBHBIE YCJIOBUS OCBOEHUSA JTUCIUITIJINHBI OBYYAIOIIUMHUCH C
HHBAJIMJTHOCTBIO U OT'PAHUYEHHBIMHU BO3SMOKHOCTAMMU 310POBbA

OcBoeHHE AUCUUILTHHBI MHBAIUAAMH U JULAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 370POBbS OCYILECTBIISETCS C
UCIIOJIb30BAaHNEM  CIICHUANBHBIX TEXHUYECKHX CPEACTB W T0J0 HMHGOPMALMOHHBIX TEXHOJIOTHH, IPEelOCTaBIEMBbIX
PecypcHBIM y4eOHO-METOIMYECKUM LEHTPOM IO OOYIEHHWIO MHBAIHIOB ¥ JIUIl C OTPAaHHYCHHBIMHA BO3MOXKHOCTSMH 3T0POBBS
Yenl'V mo 3ampocy 00ydaromerocs.

1. MoOunbHble crenuagbHble TEXHUYECKUE CPEJCTBA IS JIUL C HApyHICHUAMH 3pEHHS: MOPTATHBHBINA KOMIIBIOTED
¢ BBOJOM/BBIBOZIOM mpudToMm bpaiins c¢ cuaresaropom peun «ElBraile-W14J G2»; HOyrOykn ¢ mporpaMMHON 3KpaHHOTO
noctyna NVDA; 31ekTpoHHBIC YBETUUUTENN JUIS YAAIEHHOTO IPOCMOTPA; BUACOYBEIMUYHUTENN IOPTATHUBHEIE; TH(IIOMIEED;
uuppOBBIE TUKTO(DOHBI.

2. MoOuibHBIE cleNUaNbHble TEXHUYECKHE CPEACTBA Ui JIMIl C HApYIICHWSIMH CllyXa: CHCTeMa CBOOOIHOTO
3BYKOBOI'O IIOJISI CO BCTPOEHHOH coBMecTuMocThio ¢ FM-ycrpoiictBamu; panuoxnaccsl «Coner-PCM» ¢ nepenaTdukom,
3ayIIHBIM HMHIYKTOPOM M HHIYKIMOHHOHM IeTielf; cucreMa HMHGOPMAIMOHHAS U ClIa0OCHBIIAIUX HepeHocHas «McTox»
A2 co BCTPOEHHBIM ILIEEPOM — 3BYKOBBIM HH(OPMATOPOM; AOKYMEHT-KaMepa; MpPOrpaMMHPYEMbIE CIyXOBbIE ammapaTbl
WHIBHIYATEHOTO ITOJIH30BAHHS.

3. AccuctuBHBIC HH()OPMAIMOHHBIE TEXHOJOTHWH: IPOTPAMMHOE OOECIICUeHHE 3KPAHHOTO JOCTYNa C CHHTE30M
peun NVDA; mnporpamMMmbl 3KpaHHOTO YBEIMYEHHUS; NPOTpaMMbl PEUYEBOTO CHHTE3a Ui KOMIIBIOTEPOB M HOYTOYKOB;
HPOrpaMMBbl PEYEBOTO CHHTE3a JJIsI MOOWIILHBIX YCTPOICTB; 9KpaHHAs KIaBUATYPa; SKpaHHAS JTyna.

ITpn HEOOXOAMMOCTH JUTA OOYJAIOIIMXCS C HApYyMICHHSIMH 3pEHHS Ha pabodnmx MecTaxX A IMPOBEACHHS INPAKTHYECKUX WIN
7a00paTOPHBIX 3aHATHH YCTAHABIMBACTCS CIELMANBHOE IPOrpaMMHOE obecredeHHe (IporpaMMa pedeBOd HaBHTAIHH
NVDA, peueBbie CHHTE3aTOPbI, SKPAHHBIEC JIYIIbI).

B yueOHble aymuTopnu oOecmedmBaeTcsi OCCTPENATCTBEHHBIH JOCTYN IS OOYJalONIMXCS WHBAJIHIOB M OOYJAIONIUXCS C
OTpaHWYICHHBIMH BO3MOJKHOCTSIMH 3JI0pPOBBSl. B Kaxmol ayauropmum, rie oOy4aroTcsi MHBAIMABI W JIMIA C OTPAaHWYCHHBIMH
BO3MOXKHOCTSMH 3/I0POBBS, IIPEAyCMaTPUBAETCA COOTBETICTBYIOIIEE KOJNMYECTBO MeECT I OOYJaIOIUXCS C y4eToM
HapYIIEHUH UX 310POBBS.

Jlns ocBOEHWS MUCIUITIMHBI WHBAJIHIAM M JIMIAM C OTPAHHYCHHBIMH BO3MOJKHOCTSIMH 3/I0POBBS MPENOCTABIACTCS JOCTYI K
MEeYaTHBIM HCTOYHHMKAM, UMEIOMIMMCS B HaydHOH Oubimmoreke Yenl'Y, ¢ MOMOIIBIO CHEHUATBHBIX TEXHUYECKHX CPEICTB;
JOCTYIl K 3JIEKTPOHHBIM MCTOYHMKAM, NPEJCTaBICHHBIM B (pOpMe SIICKTPOHHOTO JOKyMEHTa B (hOHIEC HAYYHOW OMONMMOTEKH
Yenl'Y wnm 3neKTpOHHO-OMONMOTEYHBIX CHCTEMax, C IOMOIIBIO CIICIHANBHBIX TEXHHYECKHMX M IIPOTPAMMHBIX CPEICTB
(paboyee MecTO IS HE3PSUYETO IMOJIB30BATENS C MPOTPAMMHBIM O0eCIedeHHeM SKPaHHOTO JIOCTYMa ¢ chHTe30M peun NVDA,
pabodee MecTO ¢ KOMIBIOTEPHBIM pojuiepoM H KiaBuaTypoil Clevy ¢ OONbIIMMHM KHONKAaMHU M C pa3fessiiomedl KIaBHIIH
HaKJIAKOM).

Y4eOHO-MeTOAUYECKHEe MaTepHaibl Uil OOydJaromuxcss W3 YHCIa MHBAIMAOB M JIMIl C OTPAHWYECHHBIMH BO3MOKHOCTSIMH
3J0POBBsI IPEIOCTABIIOTCA B (hOPMAx, afalTUPOBAHHBIX K OTPAHHUCHUSAM UX 310POBbS U BOCTIPHATHS HH(pOpMaIUH:

JIns nui ¢ HapyLIeHHsIMU 3pEHUsL:

- B IEYaTHOH hopMe yBENHIECHHBIM MIPUPTOM,

- B (hopMe 3IIEKTPOHHOTO JOKYMEHTA,

- B hopme ayauodaiina,

- B meyaTHo Gopme mpudrom Bpaitns.

Ji nun ¢ HapyIIeHUsIMU CITyXa:

- B IIe4aTHOH opme,

- B (hopMe 3/IEKTPOHHOTO JOKYMEHTA.

Jnist I ¢ HapyIIeHHsIMH OTIOPHO-/IBUTATEIFHOTO amiapara;

- B Ie4aTHOH opme,

- B (hopMe INIEKTPOHHOTO JOKYMEHTA,
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- B popme ayamodaiina.

JlaHHBIH epedeHb MOXKET OBITh KOHKPETU3UPOBAH B 3aBUCUMOCTH OT KOHTHHI€HTa 00yJarOIIUXCS.

Jlnst MHBaNMIOB M JIMI[ C OTPaHWYCHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS OCBOCHHE AMCLUIUIMHBI MOXET OBITh YAaCTHYHO WU
TIOJTHOCTBIO OCYIIECTBIEHO C HCIONB30BAHHEM AHNCTAHIIMOHHBIX 00pa3zoBaTenbHBIX TexHonoruid (Moodle, Adobe Connect
Pro u mp.).

B ocBoeHHMM [UCHMIUIMHBI HMHBaIWAaMH M JMIAMH C OTPAHHYEHHBIMH BO3MOXHOCTSIMU 370POBbS HCIOIb3YeTcs
WHIUBHIyanbHas pabora. [lox wWHAMBHIOyadpHOW paboTOM ToapasymeBaeTcs IBEe (OPMBI  B3aWMOJICHCTBHS C
Ipero/aBaTeNeM: HWHAWBHAyalbHas ydeOHast pabora (KOHCYIbTanWH), T.€. JONOJHHUTEIBHOE pa3biCHEHHE YIeOHOTO
MaTepuana M YIIyOJIeHHOE W3ydYeHHe MaTepHana C TeMH OOydaronuMucs, KOTOpbIE B OSTOM 3aMHTEPECOBAaHBI, U
WHIMBHUIyalbHas BOCIHUTATENbHAs paboTa. MHIMBHAYyaIbHbIE KOHCYIbTAlMM HANpaBJICHBl HAa WHAWBHIYAJIHM3ALHIO OOYIEHHS
W YCTaHOBJICHHIO BOCITUTATEIFHOTO KOHTAaKTa MEXIY IIperojaBaTelieM M OOydJaromiMcs WHBAIHAOM WIH OOydarommMmcs ¢
OTpaHUYIEHHBIMU BO3MOXXHOCTSIMHU 3{0POBBSI.

ITpu mpoBemeHHM NpOLEAYpPHl OLEHUBAHUS PE3YNbTATOB OOy4eHHsS HHBAIMAOB U JHI[ C OTPAaHUYEHHBIMU BO3MOXHOCTSIMU
3I0POBBSl IO JUCHUIUIMHE OOECIIeYMBAeTCs BBINOJIHEHHE CIEAYIOMNX OMOTHHUTEIBHBIX TPEOOBAaHHWH B 3aBHCHMOCTH OT
WHIBHIYAIBHBIX 0COOCHHOCTEH, 00YIaOIIXCs:

a) UHCTPYKIUS MO TOPAOKY IpPOBEJEHHUS IPOLEAYpbl OILEHUBAHUS MpPENOCTaBIseTcd B AOCTYNHOH ¢opme (ycTHO, B
NMHUCBMEHHOI (hopMme, B TMCbMEHHOM (opMe mpudToM bpaiiins, ycTHO ¢ HCIIOIb30BaHIEM YCIIYT CYpIOIEPEBOAUNKA);

0) nocrymHas Qopma NMpesoCcTaBIICHNS 3aaHUH OIEHOYHBIX CPEACTB (B IMeJaTHOH Qopme, B medaTHOH GopMe yBETHIESHHBIM
mpudToM, B medaTHor dopme mpudTom bpailind, B popMe 3IEKTPOHHOTO JTOKYMEHTa, 3aJaHHs 3a4UUTHIBAIOTCS ACCHCTEHTOM,
3aJlaHusl MPEIOCTABISIIOTCS C HCIOIb30BaHUEM CypIONEPEBOIA);

B) HocTymHas (opMma TpeIOCTaBIeHHS OTBETOB HAa 3agaHus (IHCBMEHHO Ha Oymare, HaOOp OTBETOB Ha KOMIIBIOTEpE,
nucbMeHHO 1mpudrom bpaiins, ¢ McmoNp30BaHUEM YCIIYT aCCUCTEHTA, YCTHO).

ITpu mpoBemeHHM NPOIEAYPH OLCHUBAHUS PE3YNbTATOB OOy4eHHS HHBANHMAOB U JHI[ C OTPAaHHMYEHHBIMU BO3MOXHOCTSIMU
37I0pOBBSI NPEILYCMATPUBACTCSI HMCIIOJIb30BAHME TEXHHYECKHX CPEICTB, HEOOXOIMMBIX MM B CBS3M C MX WHIMBUIYaJbHBIMU
0COOCHHOCTSIMH. DTH CpPEeICTBAa MOTYT OBITH mpemoctaBieHbl YenlY WM MOTYT HCIIONB30BaThCS COOCTBEHHBIC TEXHHYECKHE
cperncrBa. Ilpm HeoOXOAMMOCTH HWHBANHAAM U JIMIAM C OTPAaHWYCHHBIMU BO3MOXKHOCTSMH 3I0POBBS IPETOCTaBIISCTCS
JONMOTHUTENBHOE BpeMs AN MOATOTOBKM OTBETa HAa 3aJaHus, NpoLeaypa OLEHHMBAaHMS pe3yIbTaTOB OOydeHHs IO
JCITUTUIAHE MOYKET POBOINUTHCS B HECKOJIBKO 3TAIOB.

IMpoBeneHne npoLenypsl OIEHUBAHHUS pPE3yIbTaTOB OOY4EeHHWS WHBAIUIOB M JHMI[ C OTPAHWYECHHBIMH BO3MOXHOCTSIMU
3J0POBBsI JOIYCKAETCSI C UCTIOIB30BAaHHEM JHCTAHIIHOHHBIX 00pPa30BaTEbHBIX TEXHOIOTHH.

© ®I'BOY BO «Yenl'V»
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